ELECTRIC  CURRENTS

point, a shock will be felt at the moment, nearly as intense as
that given when the contact was first formed. The secondary
shock is rendered more evident, when the battery is in feeble
action, by placing in the mouth the end of one of the wires
connected with the poles; a shock and flash of light will be
perceived when the circuit is completed, and also the same when
the contact is broken at any point, but nothing of the kind will
be perceived in the intermediate time, although the circuit may
continue uninterrupted for some minutes. This I consider an
important fact in reference to the action of the voltaic cur-
rent.

The phenomena described in this paper appear to be intimately
connected with those of Magneto-electricity, and this opinion I
advanced with the announcement of the first fact of these re-
searches in the American Journal of Science. They may I
conceive be all referred to that species of dynamical Induction
discovered by Mr. Faraday, which produces the following phe-
nomenon, namely: when two wires, A and B, are placed side by
side, but not in contact, and a voltaic current is passed through
A, there is a current produced in B, but in an opposite direc-
tion. The current in B exists only for an instant, although
the current in A may be indefinitely continued; but if the cur-
rent in A be stopped, there is produced in B a second current,
in an opposite direction, however, to the first current.

The above fundamental fact in Magneto-electricity appears
to me to be a direct consequence of the statical principles of
"Electrical Induction" as mathematically investigated by Cav-
endish, Poisson, and others. When the two wires A and B
are in. their natural state, an equilibrium is sustained by the
attractions and repulsions of the two fluids in each wire; or,,
according to the theory of Franklin and Cavendish, by the at-
tractions and repulsions of the one fluid, and the matter of the
two wires. If a current of free electricity be passed through
Ay the natural equilibrium of B will be disturbed for an in-
stant, in a similar manner to the disturbance of the equilib-
rium in an insulated conductor, by the sudden addition of
fluid, to a contiguous conductor. On account of the repulsive
action of the fluid, the current in B will have an opposite direc-
tion to that in A; and if the intensity of action remains con-
stant, a new state of equilibrium will be assumed. The second